Bacteria co-transformed with recombinant proteins and chaperones cloned in independent plasmids are suitable for expression tuning.
The efficient over-expression of several recombinant proteins in the same bacterial cell is usually prevented due to metabolic limitations. Nevertheless, the possibility to co-produce high amounts of the sub-units of a complex or to express a wide set of chaperones and foldases could be technologically very useful. We developed a system based on three vectors. Two are under IPTG regulation and enable the recombinant expression of six chaperones, the third one is arabinose-inducible and harbours the sequence for the target protein. In such a way the independent induction and the level of expression of both chaperones and target protein is possible. The data show that the expression leakage from pET vectors was prevented by the introduction of further plasmids in the cell and that the recombinant proteins compete for their expression. In fact, the high rate induction of one of them could switch off the accumulation of the other recombinant proteins. The first information was used to maximise the expression of toxic proteins while the cross-inhibition among recombinant proteins was exploited to modulate and optimise the target protein expression and to induce the chaperone-assisted in vivo re-folding of aggregated target protein.